INTRODUCTION {#sec1-1}
============

Anthropometric indices are widely used to assess the health and nutritional status of children.\[[@ref1]\] Growth in the first 2 years of life is considered an expression of health, nutritional status, and well-being. Together with the developmental milestones; growth forms the basis of most assessments of both individual children and populations. Growth monitoring programs are part of the preventive primary health services of most countries. The measurement of length and weight compared with the growth standards is used to diagnose underweight, wasting, stunting and overweight in children. Monitoring growth on charts generated from the growth standards is used to recognize growth retardation or growth failure and prompt interventions.\[[@ref2]\]

The National Center for Health Statistics (NCHS) reference for child growth has been widely used since 1979 to compare the nutritional status of infants and children throughout the world. The NCHS reference, however, may not adequately reflect the growth of breastfed infants and children.\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] In addition, there is a potential for misclassification of infants in developing countries as abnormal gainers in weight and length at both ends of nutritional status if the NCHS reference data are used.\[[@ref9]\] In particular, the NCHS child growth reference may not be appropriate for making judgments about growth faltering in the population of developing countries, where most infants and young children are breastfed for a long period.\[[@ref10]\]

In 1993, the World Health Organization (WHO) provided a comprehensive review of the applications and current criteria changes and found that NCHS curves were not suitable indicators for growth of children and new curves were required.\[[@ref11]\] Hence, another study was held in 1997-2003 in 6 countries with different social and economic conditions and new WHO standards (MGRS).\[[@ref1]\] were formed.\[[@ref12]\] In new WHO standards, the infant fostered by mother\'s milk, was presented as the normal growth pattern. We report here the use of the new WHO child growth standards as well as the NCHS reference in the breastfed under 2 years of age children in Birjand city.

We conducted this study to determine nutritional status of children less than two years of age using both the WHO standards and the NCHS reference guide. A comparison is also made to determine whether prevalence estimates of under nutrition across the first 2 years according to the WHO standards differs from the pattern based on the NCHS reference guide.

METHODS {#sec1-2}
=======

This was an analytical-descriptive study conducted on 822 children under 2 years of age, with no chronic diseases, with no corticosteroids consumption, all breast-fed, selected from 9 health centers of Birjand from September 2009 to September 2010. Sampling method was multi-phase random (first phase, classified random; second phase, systematic random). The sample size was estimated to be 800 individuals, on the basis of prevalence formulae N = Z^2^pq/d^2^ with *P* = 0/4, d = 0.048, α = 0/05 on the basis *Namakin* study.\[[@ref13]\] Before inclusion in the study, conscious written agreement of mothers who participate in the research was gotten and necessary advice about anthropometric indexes of children was given to them. All the children\'s weight and length were measured by the project executor, in that, weight was measured shoe-less, with light clothing on using the Seca German balance with accuracy of 50 grams; and length was measured in lied position on the bed with the accuracy of 0.1 cm. Following the measurement, the mothers were interviewed, the children documents were checked, and all the necessary information were filled in the questionnaires. Weight and length measurements were converted to Z-scores for weight-for-age (WAZ) length-for-age (LAZ), and weight-for-length (WLZ) based on NCHS references and WHO MGRS standards. A cut off of --2 Z scores for these indices was used for classifying children as undernourished. (\<--2 Z scores) or well nourished (≥ --2 Z -- scores) underweight and stunting were defined as \<--2 Z -- scores ≥ of WAZ and LAZ.

Wasting was defined as \< --2 Z -- scores of WLZ. Moderate and severe malnutrition were defined as Z-scores \<--2 and \<--3, respectively. Prevalence of malnutrition estimates means and confidence intervals and to calculate whether the prevalence estimate were significantly different for NCHS and WHO references. All statistical analyses were performer with SPSS 14.0 for windows. Analyses was done by X^2^ test and exact F-test with a = 0.005.

RESULTS {#sec1-3}
=======

Among 822 studied children, with mean age 7/64 ± 6/7 month, 422 (51.3%) were girls and 400 (48.7%) were boys. Most of mothers were with moderate educational level (35.4%) and less than 35 years old (88%). Most of fathers were businessmen (61.3%) with moderate educational level (38.1%).

According to the data, the overall prevalence estimates for underweight (WAZ \< --2 Z -- score) was 5.2% using WHO compared to 6.5% based NCHS. This difference was not significant (*P* = 0.1) \[[Table 1](#T1){ref-type="table"}\].

###### 

The comparison of incidence of underweight, stunting and wasting based on new WHO standards and NCHS standards
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Prevalence estimate for stunting (HAZ \< --2 Z-SCORE) was 8.2% using WHO standard compared to 37.3% based NCHS. This difference was statically significantly (*P* \< 0.001) \[[Table 1](#T1){ref-type="table"}\].

Prevalence estimate for wasting (LAZ \<--2 Z-Score) was 1.9% using WHO standard compared to 1% \[[Table 1](#T1){ref-type="table"}\] based NCHS references (*P* = 6%). Mean Z-score for WAS, HAZ, in three groups of children under 2 years old showed in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}.

###### 

Mean Z-scores of height for age calculated according to the WHO/NCHS for a sample children age of 0-24 months
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###### 

Mean Z-scores of weight for age calculated according to the WHO/NCHS for a sample children age of 0-24 months
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The prevalence of underweight and stunting in girls for WHO standard was significantly higher than boys but the difference was not significant in the wasting, as well as no significant differences in prevalence of malnutrition using WHO standard in age \[[Table 4](#T4){ref-type="table"}\].

###### 

The comparison of incidence of underweight, stunting and wasting based on new WHO in sex and age

![](IJPVM-5-653-g004)

DISCUSSION {#sec1-4}
==========

Poor growth in children is associated with child morbidity and mortality as well as chronic disease in adulthood. Malnutrition, indicated by poor growth during infancy, is associated with increased risk of ischemic heart disease; this relationship is corroborated with findings from developing countries.\[[@ref14][@ref15][@ref16]\] It is therefore important to monitor the nutrition situation of children on both sides of the growth curve.

The findings of the present study showed prevalence of stunting based on WHO standards were less than NCHS and no significant different for underweight and wasting.

The most common method used to describe the using new WHO standards in the published literature was to compare. The portion of children classified as moderately or severely malnourished (corresponding to Z score categories of --2 to --3, respectively).

In others studies, lower proportion of underweight were reported when using new WHO standards\[[@ref2][@ref17][@ref18]\] but in most studies stunting when using WHO standards compared with NCHS reference was higher, in contrast to the results of the present study.\[[@ref2][@ref16][@ref17][@ref19][@ref20][@ref21]\]

Although in some of the studies that were performed in children aged 0-60 months, overall stunting was higher in using WHO standards but in children 12-24 month stunting in using of NCHS reference compare WHO standards was higher.\[[@ref16]\] Prinja in India was found that WHO standards showed lower prevalence of malnutrition totally.\[[@ref22]\]

The WHO emphasizes that the magnitude of the change observed in the anthropometric estimates between the NCHS reference and WHO standards varies depending on the indicator used the gender and age of child and the overall nutritional status of population observed.\[[@ref11][@ref23]\]

Comparing with the results of other studies,\[[@ref24][@ref25]\] it can be said that the nutritional state in Birjand city is acceptable. Although based on WHO standards it was not possible to compare the results with other regions of Iran, using NCHS references, nutritional state has been improved in the recent 8 years.\[[@ref13]\] Similar to this study, in previous studies also the prevalence of malnutrition was higher in boys based on NCHS references,\[[@ref13][@ref24][@ref25]\] so it seems that gender can affect the prevalence of malnutrition as a cultural factor.

Our results was observed that there are significant differences in the estimates of stunting but no difference in underweight and wasting, counter to results in low-income countries.

That significant difference is observed in underweight, stunting and wasting.\[[@ref23]\] Other studied with more samples need in multiple areas of Iran for better discussion.

CONCLUSIONS {#sec1-5}
===========

Using WHO standards resulted differences in mean z score for height for age and changes in prevalence of stunting compared with NCHS references in Birjand city children.
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